149 CORRELATES OF SINGLE LIMB STANDING BALANCE FOR INDIVIDUALS WITH KNEE OSTEOARTHRITIS  by Hunt, M.A. et al.
Osteoarthritis and Cartilage Vol. 17, Supplement 1 S89
Whereas simulations in the intact state showed smooth and regular
motion across the duty cycle, in the presence of an unﬁlled
defect, there was dramatically increased external rotation with
ankle plantarﬂexion (Fig. 1).
There was also a striking elevation (376% of intact) in cartilage
stress on the talar dome directly adjacent to the defect at higher
angles of plantarﬂexion. Appropriate (baseline) implantation of the
resurfacing device substantially restored the natural kinematics
(Fig. 1), but did not uniformly restore stresses to levels in the
intact ankle. The ankle motion and contact stresses were similarly
sensitive to rotational implantation parameters.
Conclusions: Focal resurfacing with a metal implant appears to be
a viable strategy to restore normal joint mechanics in ankles with a
large talar OCD. However, given that implant-on-cartilage contact
stresses were highly sensitive to proudness and malpositioning,
very precise implantation is necessary. Over time, active tissue
remodeling may compensate for small incongruities in the implant-
to-cartilage interface. The FE approach holds substantial attraction
for studying other resurfacing options, such as osteochondral plugs
or other implant designs.
Supported by a grant from Arthrosurface Inc., and by NIH/NIAMS
Grant P50 AR055533.
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Purpose: Discrepancies exist in the literature on knee joint kine-
matic characteristics of knee osteoarthritis (OA) patients during
walking. Studies have reported knee joint sagittal kinematics in
knee OA patients to be both lower, higher and the same com-
pared to healthy subjects. It is generally accepted that knee joint
mechanics during walking is associated with progression of medial
knee OA. Obesity and knee OA co-exist in an increasing part of
the population, and the two diseases intertwine in several ways.
Body-mass index (BMI) is the single most important risk factor for
knee OA. The purpose is therefore to evaluate the relationship
between body mass index (BMI), knee kinematics during walking
and how severity of knee OA inﬂuence this relationship in obese
knee OA patients.
Methods: Patients referred to a dietary program were included.
All measurements were performed before the dietary intervention.
From standard 3D gait analyses, at self selected speed (SS)
and at a standard speed of 4.5 km/h (ST), sagittal plane knee
kinematics was extracted. Medial Kellgren-Lawrence grades (K-L)
were scored from standard weight bearing radiographs. Data from
the sagittal plane kinematics was divided into three terms of range
of motion, PH1, PH2 and a PHtot (Fig. 1).
Results: 192 patients were included in the study and of those,
gait analyses were completed on 177 patients (80% females). The
characteristics of the patients were; mean (±SD) age 62.7±6.4,
body mass 101.7±14.5, height 1.66±0.14 and BMI 37.1±4.4. The
radiographic severity was a mean K-L score in the medial compart-
ment of 2.2±1.1 and the patients were in the data analyses divided
into two groups as “severe” (K-L>2) and “less severe” (K-L≤2).
Generally, severe patients walked with less sagittal plane range of
motion during stance phase. Severe patients had a reduced range
of motion in PH1 for both SS and ST (p=0.003 and p=0.005,
respectively) and also had more ﬂexed knees at heel strike (p=
0.02 and p=0.0007, SS and ST respectively) compared to less
severe patients. For both severe and less severe patients there
Figure 1
Figure 2
was a signiﬁcant negative interaction with BMI in PH2 (p=0.003
and p=0.02, SS and ST respectively, Fig. 2).
Conclusions: At both self selected and standardized walking
speeds, severe knee OA patients have more ﬂexed knees at heel
strike and reduced angular motion in the load acceptance phase
compared to less severe patients. This shows that radiographic
severity reﬂects a distinction between two patterns of walking
in obese knee OA patients. Severe patients use a smaller joint
surface area which may induce a concentration of joint stresses to
smaller areas of the cartilage.
In the concentric phase from maximum to minimum ﬂexion (PH2),
a negative relationship between BMI and sagittal plane knee
joint angle indicates that more obese knee OA patients adapt
functionally to reduce dynamic loading. In this part of stance phase
body weight is solely supported by one leg, and this adaptation
may be a strategy to reduce knee joint moments, a strategy that
may be a compensation to avoid pain. This study supports the
notion that obesity is detrimental to knee joint mechanics.
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Purpose: Patients with osteoarthritis (OA) of the knee are known
to have impaired standing balance compared to healthy individ-
uals. This limits their functional capabilities and places them at
risk for falling. Factors which contribute to standing balance abil-
ity in this patient population are unknown. Thus, the purpose of
this study was to identify anatomical and disease-speciﬁc pre-
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dictors of single limb standing balance in individuals with medial
compartment knee OA.
Methods: Fifty seven consecutive patients with radiographically-
conﬁrmed medial compartment knee OA underwent strength and
balance testing of their diseased limb (most painful in cases of
bilateral disease) during a single testing session. Lower limb align-
ment and radiographic disease severity (Kellgren and Lawrence
(KL) grade dichotomized as mild (grade 2) or mod/severe (grades
3 and 4)) were also measured and participants completed the
Western Ontario and McMaster Universities Osteoarthritis Index
(WOMAC) prior to testing. Maximal isometric torque of the hip and
knee extensors as well as the hip abductors and adductors were
measured with an isokinetic dynamometer (knee) or hand-held
dynamometer (hip) and normalised to body mass (Nm/kg). For
standing balance testing, participants were required to stand as
still as possible on the affected limb for 10 seconds while cen-
tre of pressure (COP) data were collected from a force platform.
An initial logistic regression was performed to identify differences
between those who were able to perform three trials of balance
from those who were unable. Multiple linear regression was also
performed to identify anatomical and disease-speciﬁc predictors
of total COP path length in those able to complete the three trials.
Results: Thirty four participants (60%) were able to complete all
standing balance trials, while twenty three were unable. Logistic
regression indicated that only age and WOMAC pain were sig-
niﬁcant predictors of group classiﬁcation (able/unable) with those
participants able to complete the trials more likely to be younger
(p = 0.04) and report less knee pain (p = 0.04). When examin-
ing standing balance data (n=34), our multiple regression model
(Table 1) was able to explain 65.4% of the variance in COP path
length with disease severity (p < 0.001), alignment (p = 0.03), and
pain (p = 0.03) signiﬁcantly contributing to the model. In particular,
better standing balance (ie. smaller COP length values) was as-
sociated with more severe disease, less varus malalignment, and
less pain.
Multiple linear regression model to predict COP path length (in cm)
Variable Beta-coefﬁcient (95% CI) Signiﬁcance
Constant 572.60 (124.06, 1021.13) 0.01
Severity (0 = mild, 1 = mod/severe) -19.46 (-28.44, -10.47) <0.001
Alignment (degrees) -2.693 (-5.08, -0.30) 0.03
WOMAC Pain 2.41 (0.35, 4.47) 0.02
Conclusions: Whilst accounting for other independent variables,
knee pain was a signiﬁcant predictor of not only who was able to
perform trials of single limb standing balance, but also the ability of
those who could. Disease variables such as radiographic severity
and lower limb alignment were also related to standing balance
ability. Given the role of standing balance in physical functioning
and risk for falls, balance training in those with knee OA should be
conducted. Importantly, strategies targeting improvement of pain
and malalignment should be advocated in this patient population.
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Purpose: The external knee adduction moment (KAM) during
walking measured from 3-dimensional gait analysis in the labora-
tory setting is a dynamic indicator of medial tibiofemoral compart-
ment load. The KAM is an important measure as it is associated
with the presence and severity of knee osteoarthritis (OA) symp-
toms and the risk of disease progression. However, it is currently
not possible to calculate the KAM without costly and sophisticated
equipment thus limiting the clinical utility of this measure. This
study aimed to investigate whether simple clinical measures could
be used to predict the KAM in people with medial knee OA
Methods: 47 (25 F, 22 M) participants with radiographically-
conﬁrmed medial compartment knee OA were recruited. A Vicon
motion analysis system and force plates were used to calculate
the KAM during 5 trials of self-selected speed barefeet walking.
The variables of interest was the peak KAM (Nm/BW*HT%) aver-
aged over the 5 trials. Clinical predictors included: body mass (kg);
height (m); tibial angle measured using an inclinometer attached
a set of callipers positioned between the tibial tuberosity and the
neck of the talus (deg); self-selected usual walking speed over a 4
m walkway (m/s); and visually observed trunk lean to the affected
limb during the stance phase of walking (presence scored as
1/absence scored as 0). A series of 9 logistic regression analyses
with participants dichotomised into ‘high’ and ‘low’ loaders based
on a cut-off KAM value (from 1.75 to 4.0 Nm/BW*HT% in incre-
ments of 0.25) were used to calculate sensitivity and speciﬁcity
of the predicted clinical model and construct a receiver operating
characteristic (ROC) curve. Based on the ROC curve, the most
appropriate prediction model was chosen. A multiple linear regres-
sion was also performed to predict actual values of the KAM using
the 5 clinical measures
Results: The most appropriate cut-off KAM value was 3.25
Nm/BW*HT% which yielded a sensitivity of 70% and a speci-
ﬁcity of 82%. This was similar to the median KAM of the cohort
(3.01 Nm/BW*HT%). Our logistic regression model at the cut-off
KAM value was able to correctly classify ‘low’ and ‘high’ loaders
in 76.6% of cases (p<0.001). To predict the probability of an
individual patient being a ‘high’ loader, the equation is:
1/(1 + e – z) where z = 0.035(body mass) + 2.466(height) +
0.327(tibial angle) + 4.857(walking speed) – 0.968(trunk lean) –
16.09.
The clinical predictors were able to explain 51% of the variance
in KAM (p<0.001) using the following multiple regression model:
KAM = 0.012(body mass) + 0.381(height) + 0.200(tibial angle) +
2.078(walking speed) – 0.212(trunk lean) – 2.479
Conclusions: Our study demonstrates that a set of 5 measures
easily obtained in the clinical setting can help predict the probability
that an individual with medial knee OA experiences high knee
loads during walking. Identifying those patients who are more
likely to experience high knee loads would assist practitioners in
deciding whether load-modifying interventions such as braces may
be appropriate for these individuals. However, the same 5 clinical
measures were only able to explain half the variance in actual
KAM values suggesting that other unmeasured factors contribute
to overall knee joint load.
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Purpose: Interpreting gait data is challenging due to intersub-
ject variability observed in the gait pattern of both normal and
pathological populations. Subclassiﬁcation of individuals exhibiting
similar gait pattern proﬁles into clusters using principal component
analysis (PCA) can be performed. The objective of this study was
to investigate the impact of using cluster analysis when studying
